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Tema gucepranii:
1. Ti6pupHi KpeMHe3eM-OpraHiyHi Marepiany 3 iMMOO6ii30BaHMMY KOMILIEKCOYTBOPIOIOUMMY GapBHUKAMU

TPUPEHIJIMETAHOBOTO psAy: NOOYBaHHS, (Pi3NKO-XiMiYHi Ta KOMILJIEKCOYTBOPIOIOYi BJIACTUBOCTI

2. Hybrid silica-organic materials with immobilized complexing triphenylmethane dyes: obtaining,
physicochemical and complexing properties

Pedepar:

1. O6'extu gocaigkeHHs: [i6puaHi OpraHo-KpeMHe3eMHi MaTepianu 3 iMMOO6iTi30BaHMMU OPraHiYHUMU
peareHTamy, ixHi pi3snKO-xiMidHi Ta KOMIJIEKCOYTBOPIOIOYi BIaCTUBOCTI. MeTa AOCiIKEHHS: OOYTU OpPraHo-
KpeMHe3eMHi MaTepiau i3 3aKpilyieHUMH KOMITJIEKCOYTBOPIOIOYMMY TPUPEHIIMETaHOBUMY OapPBHUKAMU 3 MilTHUM
yTpUMyBaHHIM MogudikaTopa. Ha ocHOBI gociigkeHHs (Pi3UKO-XiMIYHUX i KOMIIJIEKCOYTBOPIOIOUMX BIACTUBOCTEN
LIUX MaTepiajiB 0XxapaKTepu3yBaTU OCOOJIMBOCTI iIMMOOiIi30BaHUX peareHTiB MOPiBHSIHO 3 HATUBHUMU aHAJIOTaMMU.
Meronu mocimkeHHs: KinbKicHUN (i3nKOo-XiMiuHMII aHai3, eJIeKTPOHHA CIIEKTPOCKOIIiS A1udy3HOTO BilOUTTS,
CKaHyloua BaKyyMHa €JIeKTPOHHA CIIEKTPOCKOIIisl, [Y-creKTpocKomisi, aToMHO-a6CcopOLiifiHa CIIEKTPOCKOILiS,
[IOTEHL[JOMETPIsl, CIEKTPO(POTOMETPIisl, PEHTTEHOCIIEKTPAJIbHUI aHali3, MATEMAaTUYHi METOIY MapaMETPUYHO]
ineHTHikaLii Mogesnen piIBHOBOKHAX CUCTEM. TeOpeTUYHi Ta MpakTU4Hi pe3yspTaTi: OTpUMaHi KiHETUYHI i

TepMOJVHaMIiYHi XapaKTepUCTUKY cOpOLiiiHOI Mogudikalii, MeTonuky cop6uiiiHoi iMMo0binizari



TpUQEHIIMETAaHOBUX KOMILJIEKCOYTBOPIOIOUMX 6apBHUKIB Ha IOBEPXHI KpEMHE3€MY, Ta YMOBHU 3aKPiIlJIEHHS
TpudeHiIMeTaHOBUX 6GapBHUKIB 32 [OIIOMOTOIO 30JIb-TeJIb CUHTE3Y, 110 3a6e3I1e4yI0Th BUCOKY CTiMKiCTb MaTepiaiB
[0 BUMMBaHHS Mogu@ikaTopis. BuBueHi MOp¢osoriuHi xapakTepUCTUKU NOOYTHX riOpUIHAX MaTepiaslis,
KOHCTaHTY PiBHOBArv peakuiil B3aeMoii i0HiB MeTaJIiB i3 3aKpilyieHMMHU 6apBHUKAMU, CIIEKTPabHi
XapaKTEPUCTUKN iIMMOOGiTiI30BaHNX OAPBHUKIB Ta METAJIOKOMILIEKCIB, MOXJIUBICTb 3aCTOCYBAHHS JOOYTUX
riopuaHUX MaTepiasiB /1J1s1 BUSBJIEHHS iOHIB MeTasliB-TOKCUKaHTiB. HoBu3Ha: BusiBieHo, 110 B pasi marepiais,
IOOYTHX 30JIb-T€JIb METOLOM, BILJIMB €(DEKTIB €HEPreTUYHOI HEOJHOPiAHOCTI 3HAYHO MEHIINMH, HiXK B pa3i peakLin
Ha XiMiYHO MO (IiKOBaHUX IIOBEPXHSX KpEMHe3eMiB. Baemomis iMM06i/1i30BaHNX peareHTiB 3 IOBEPXHEBUMU
CHJIHOJIbHUMU TPYyIIaMU 3aJIMIIAETHCS BKIMBUM (PaKTOPOM, 110 00YMOBJIIOE BiIMIHHICTb 3aKpillieHUX peareHTis
Bifl iXHiX HATUBHUX aHAJIOTIB. ['ajly3b BUKOPUCTAHHS: CIPOLIEHHSI METOOUK iMMOb6ini3alii opraHiyHUX aHaTiITUYHUX
PEeareHTiB (SIK IpU HEKOBAJIEHTHOMY 3aKpIiIlJIEHHI, TaK i [IpY 30J1b-TeJIb CUHTE31) Ta BUSIBJIEHHS (PAKTOPIB, 110
CIIPUYMHSIOTh 3MiHEHHS BJIACTUBOCTE! PEreHTiB py iMmobinisalii go3BoJisie 1o6yBaTy HOBi TBepoda3Hi
aHaJIITUYHI peareHTy 3 MillHUM yTPUMYBaHHIM MonudikaTtopa, CTyliHb BIIPOBaJ)KEHHS: OTPUMAaHi pe3yJbTaTi
BIIPOBAJKEHI B HaBYaJIbHUM IIpoLecC XiMidHOro (akysabTeTy XapKiBCbKOTrO HalliOHA/JILHOIO YHiBepcureTy iMeHi B.H.

Kapasina.

2. Objects of investigation: hybrid silica-organic materials with immobilized triphenylmethane dyes, their physical-
chemical and complexing properties. Purposes of the work: obtaining of the silica-organic materials with
immobilized complexing triphenylmethane dyes with firm fixation of modificator. Characterizing of the
particularities of immobilized reagents as compared to the native analogues based on the investigations of
physical-chemical and complexing properties of these materials. Methods: quantitative physical-chemical analysis,
electronic spectroscopy of radiosity, scanning vacuum electronic spectroscopy, IR spectroscopy, atomic
absorption spectroscopy, potentiometry, spectrophotometry, X-ray spectrum analysis, mathematical methods of
parametric identification of the equilibrium systems. Theoretical and practical results: The kinetic and
thermodynamic characteristics of the sorption immobilization of triphenylmethane complexing dyes on silica
surface as well as conditions of triphenylmethane dyes fixation using the sol-gel synthesis providing the high
stability of materials against modificator scavenging were obtained. Morphological characteristics of hybrid
materials obtained, equilibrium constants of the interactions between metal ions and dyes immobilized, spectral
properties of these dyes and metal complexes, the opportunity to apply the hybrid materials for toxic metals ions
determination were studied as well. Novelty: In the case of materials obtained by the sol-gel method, effects of
energetic heterogeneity were found to be rather weak as compared with reactions on surfaces of chemically
modified silicas. The interaction of immobilized reagents with surface silanol groups was concluded to remain the
important factor which gives rise to difference between properties of immobilized reagents and their native
analogs. Field of application: simplification of the methods of organic analytic reagents immobilization both at
uncovalent bonding and at sol-gel synthesis and revelation of the factors that determine the changes in reagents
properties at immobilization allow to obtain the new solid-phase analytical reagents with firm fixation of
modificator. Application degree: The obtained result it is realized in the educational process of chemical
department V. N. Karazin Kharkiv National University.
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